Rats showing low and high sensitization of frequency-modulated 50-kHz vocalization response to amphetamine differ in amphetamine-induced brain Fos expression.
Individuals predisposed to addiction constitute a minority of drug users, in both humans and animal models of the disorder, but there are no established characteristics that would allow identifying them beforehand. Our studies demonstrate that sensitization of rat 50-kHz ultrasonic vocalization (USV) response to amphetamine shows marked inter-individual diversity but substantial intra-individual stability. Low sensitization of the response shows relevance to the acquisition of self-administration of this drug and hence might be of predictive value regarding the risk of addiction. We compared amphetamine-induced Fos expression in 16 brain regions considered important for the development of addiction between rats preselected for low and high sensitization of the response and next given nine daily amphetamine doses followed by a 2-week withdrawal and final amphetamine challenge. Ventral tegmental area and nucleus accumbens shell Fos-positive nuclei counts correlated positively with 50-kHz USV response to the challenge in high-sensitized rats. Compared to those in amphetamine-untreated controls, Fos-positive nuclei counts were significantly and markedly (2-6 times) higher in 12 regions in high-sensitized rats, whereas in low-sensitized rats they were significantly higher in the cingulate cortex and dorsomedial striatum only. The difference in the counts between the latter two subsets reached statistical significance in dorsomedial and dorsolateral striatum and three out of four cortical regions studied. The fact that the diversification was most distinct in dorsal striatum that plays a critical role in the transition from controlled to compulsive drug intake suggests that the USV-based categorization may be related to divergent vulnerability of rats to AMPH addiction.